Nitric oxide mediates membrane depolarization-promoted survival of rat neuronal PC12 cells.
Membrane depolarization promotes neuronal survival through increases in intracellular calcium. Nitric oxide (NO) is a signaling molecule involved in many neuronal activity-dependent events. Since neuronal NO is generated by NO synthase (NOS) in a calcium-dependent manner and was shown to promote cell survival, we tested whether NO is involved in depolarization-promoted survival in neuronally differentiated PC12 cells. NOS inhibitor attenuated depolarization-promoted survival and NO donors promoted survival. This effect was partially cGMP-dependent as a guanylyl cyclase inhibitor decreased NO-promoted survival. Ras inhibitor, Erk blocker or phosphatidylinositol 3-kinase inhibitor decreased depolarization- or NO donor-promoted survival. Depolarization-induced Ras activation was blocked by NOS inhibitor. Inducible expression of dominant negative Ras or S-nitrosylation-defective Ras attenuated depolarization- or NO donor-promoted survival. Thus, NO might be a mediator via Ras and cGMP pathways in depolarization-promoted survival in neuronal PC12 cells.